Twomethylene protons at the C-6 positions of D-hexopyranoses (H-6proi? and H-6pro/S) are magnetically unequivalent to give separate signals in high-resolution^-NMR spectroscopy. In a conformational study of the exocylcic C5-C6 bonds of D-hexoses or the (1 ->6)-linkage of oligosaccharides, an unambiguous assignment of the two protons is cmcial1~5) because the NMRdata for the two protons (vicinal coupling constants with H-5 and nuclear Overhauser effects) provide key information for the analysis.
To circumvent this problem, we have used selective deuteration6) of the H-6pro7? or H-6proS of dhexoses, and have clarified the conformational properties about the C5-C6 bonds of D-galac- 
RESULTS AND DISCUSSION
Previously,7) we reported syntheses of dhexoses and D-pentoses with chirally deuterated hydroxymethyl groups. The method involved a photobromination (Ferrier et al.12) ) of 1,6-anhydro per-Obenzoyl-/?-D-hexopyranoses to give C-6exo bromides and subsequent deuteride reduction with tri-/7-butyltin deuteride to afford (6S)-deuterated sugars. In this paper, weattempted the samereactions on 1 ,6-anhydroper-O-acetyl-jS-D-maltopyranose (3) and cellobiopyranose (6) , since these compounds were readily available from D-maltose and D-cellobiose, respectively (Fujimaki et al. 13 'l4)) and were expected to be good starting On the other hand, photobromination of the cellobiose derivative 6 showed poor regioselectivity to afford a mixture of mono-and/ or di-brominated compounds (judged by TLC using benzene-ethyl acetate= 3 : 1). Since the C-l or C-5 axial position of /?-D-hexoses is known to be brominated12) if the position is free from steric hindrance in a 1,3-syn diaxial manner and deactivation by the geminal Oacyl group. In these circumstances, bromination might also occur at these positions of the 0-4 linked residue in 6 simultaneously at the desired C-6exo position. Therefore, the trisaccharides (65)-III and (6S)-IV were prepared stepwise from the monosaccharide 1.12) In the routes, the silylated compound ll was found to be a suitable Substrate for /?-glycosidation at afforded 12 in an 82% yield. Compound 12 was coverted into 13, which was then used as a glycosyl acceptor for preparing trisaccharides.
The coupling reactions between 13 and 8, and between 13 and 9, by ways similar to those for the syntheses of (6S)-l and (GS^-II gave (6S)-in and (6S)-IV, respectively. In the same way as that already described, the non-deuterated trisaccharides I~IV were prepared and used for the^-NMRstudy together with their deuterated analogs. Figure  5 compares the 400 MHz^-NMRspectra of II and (6jR)-II (prepared from the (6#)-deuterated analog of 107c)) to showthe use of the deuterated sugar to differentiate the H-6proâ Table I , together with rotameric distributions about the C5-C6 bonds.
Here, the chemical shifts of the two protons depended on the configurations of the (l -»6)-linkages; for an a(l ->6)-linkage, the H-6pro7? signals were more deshielded than the H6proS signals, while for a /?(l -»6)-linkage, the H-6pro5 was more deshielded than the H6ptoR. The same results were found in our 
Measured at 400 MHzusing the Cl-OMesignal as a reference (3.580ppm) for OHsugars in the D2Osolution, as reference (3.155ppm) for Bz sugars in CDC13, and using the CHC13 signal as reference (7.250ppm) for Ac sugars.
Observed first-order couplings ( ± 0.2 Hz). previous studies of (l ->6)-linked di-D-glucopyranoses and di-D-galactopyranoses.9) This strongly suggests that the conformations about the C-l "-C-6-C-6 bonds defined by the <fi and \\j angles were highly restricted to the form where the H-6pro7? proton was in close proximity to the ring oxygen of the 0-6 linked residue for an a-conflguration, and that H6proS' was in the same relationship for a à"/?-configuration.
The second feature notable in the table are the vicinal coupling constants with H-5; among the compounds studied here, the relationship /H5 H6proR>/H5>H6proS was maintained. This is closely related to the conformational property about the C5-C6 axis, in which gg and gt were predominant, and the tg conformer wasalmost completely absent. This property can be attributed to the unfavorable 1 ,3-synperiplanar relationship between the C4-O4 and C6-O6 bonds in the tg conformer, as well as to the attractive gauche relationship between the C5-O5 and C6-O6 bonds in the gg and gt conformers.19) Perkins et al. 20 ) have already reported an assumption for D-glucopyranoses that H-6proJR would be assignable to the proton with larger vicinal couplings of two C-6 protons, since the tg conformer would be particularly unfavorable.
Our results, including previous studies8'9 '21) show that this rule is valid for mono-D-glucoses, (l->6)- The solid (100mg) was dissolved in methanol-acetic acid (10ml~l ml) and hydrogenrated with Pd-black (100mg) at room temperature for 6hr. The catalyst was removed by filtration, and the filtrate was evaporated to dryness. Treatment of the residue in 1 : 5 ethanol-ethyl ether gave a white gel which was isolated by filtration to give a syrupy (6S)-
water) for the non-deuterated compound. The *H-NMR data matched with those reported by Bock and Pederson.U) The (6S)-l compound (10 mg) was dissolved in pyridine (lOml)-acetic anhydride (l ml), before the mixture was stirred for 36 hr at roomtemperature, and concentrated with ethanol-toluene (5mlx 3) to dryness. Hz, H-l'). The (6S)-l compound (10mg) was processed in the same way as that for the preparation pf(6S)-llb to under reduced pressure to removethe methanol from the reaction mixture, and then cooled to 0°C. Tothe mixture was added powdered NaHCO3 to neutralize the mixture, then NaH (4g of a 60% oily mixture) and finally benzyl bromide (20g), before the mixture was stirred for 6h at room temperature. After the excess NaHhad been decomposed by methanol, the mixture was diluted with sat. aq. NaCl (100ml) and extracted with ethyl acetate (100 mlx3 A mixture of this compound (1 g, 1.53mM), NaH (60% in oil, 980mg) and benzyl bromide (3.2g) in DMF (20ml) was stirred for 12hr at 0°C. The excess NaH was decomposed by MeOH, and the mixture was poured into an aq. NaCl solution. The solution was extracted with ethyl acetate, and the combinedextracts were processed as usual to give a pale yellow syrup. This syrup was dissolved in a 1 n rc-Bu4NF-THF solution (3 ml), before the mixture was stirred for 6hr at room temperature, diluted with ethyl acetate (50ml), washed with an aq. sat. NaCl solution, dried over MgSO4and concentrated. The residual syrup of 13 
To a mixture of 13 (300mg, 3.34him), AgOTf (129mg, Hz, H-lc). Exact assignments for H-l, H-l' and H-1" in (65)-IVa and IVb were not performed in this study. The assignments ofIV were based, on two dimensional 1H-1H correlation spectra.
